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Another page for YOUR BEARING NOTEBOOK
For high-precision gear trains
TIMKEN bearings
are just the ticket
Shaft deflection or end-movement in a lathe gear train
causes inaccurate meshing of gears, excess wear and loss
of precision. So to insure shaft rigidity, leading machine
tool designers specify Timken® precision bearings for
spindles and other shafts. Due to their tapered construc-
tion, Timken tapered roller bearings carry thrust and
radial loads in any combination. Shafts are held in proper
alignment. Accurate meshing of gears is assured.
How to mount
tapered roller bearings
in a lathe head
The two single-row Timken precision bearings on the
spindle are mounted indirectly. On the spindle end, the
cones are pressed to the spindle shoulder. The bearing
on the opposite end is backed by a collar, gear and nut.
A two-row, indirectly mounted bearing is used on the
pulley end of the input shaft. The remaining Timken
bearings are directly mounted, and shim-adjusted.
TIMKE
TRADE HARK REG PAT Off-
TAPERED ROLLER BEARINGS
How you can learn
more about bearings
Some of the engineering problems you'll face
after graduation will involve bearing applications.
If you'd like to learn more about this phase of
engineering, we'll be glad to help. For a copy of the
270-page General Information Manual on Timken
Bearings, write today to The Timken Roller
Bearing Company, Canton 6, Ohio. And don't
forget to clip this page for future reference.
NOT JUST A BALL 0 NOT JUST A ROLLER a= THE TIMKEN TAPERED ROLLER ccp
BEARING TAKES RADIALCid AND .THRUST —CD— LOADS OR ANY COMBINATION --)u—
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The Cover
A dramatic painting by artist Ray Pioch of
a giant B-36 bomber of the Strategic Air
Command as it might look in action.
Courtesy of SPERRYSCOPE.
The Frontispiece
A demanding "diet" of heavy machinery
and concrete is fed to Hungry Horse Dam
by this veritable web of cables—in reality
a giant "elevator in the sky". Powerful
equipment operates the "elevators" help-
ing speed the construction of the third
largest dam in the world for the U. S.
Bureau of Reclamation at Hungry Horse,
Montana.
Courtesy of GENERAL ELECTRIC.
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It's just a bit of cold metal, this piece of printers'
type. . . worth about 350 a pound. Yet it is the
means by which an idea can be put on paper and
spread a millionfold.
If America's printing presses were to stop, con-
sider what would happen. . . to our educational
system. . . to commerce. . . culture . . . commu-
nications . . . to civilization itself.
PROGRESS UNLIMITED • • •
We've come a long way from the printing tech-
niques of the early Gutenberg 42-line Bible to
the phenomenally fast presses of today. Thou-
sands of craftsmen in the field of graphic arts
have contributed to your education, enjoyment
and enlightenment. Designers of hundreds of
type faces. Researchers in metals, inks, paper and
processes. And other skilled craftsmen utilize
these materials and processes to bring you the
printed word.
The Business Magazines to which men look for
help with their jobs are an important segment of
America's all-seeing, all-hearing and reporting
Inter-Communications System.
THE AMERICAN INTER-COM SYSTEM
Complete communication is the function, the
unique contribution of the American business
press. . . a great group of specially edited maga-
zines devoted to the specialized work areas of
men who want to manage better, design better,
manufacture better, research better, sell better,
buy better.
WHY WE HAPPEN TO KNOW . •
The McGraw-Hill business publications are a
part of this American Inter-Corn System.
As publishers, we know the consuming insist-
ence of editors on analyzing, interpreting and
reporting worth-while ideas.
As publishers, we know that advertisers use
our business magazines to feature the products
and services which they offer in the interest of
increased efficiency, and lower production costs.
As publishers, we know that people subscribe
to our business publications to keep abreast of
what's new in their field and in industry as a
whole. For the editorial pages tell "how" and the
advertising pages tell "with what."
McGRAW-HILL PUBLISHING COMPANY, INC.











"Susie thinks I'm Rembrandt.
"She's not too bad at drawing cows or
moons or pumpkins. But every time she
hears a new word, she expects me to draw
it for her. She doesn't take no for an
answer. .. so, for 'Freedom,' I drew her
an American Flag and she was satisfied.
"Later I thought: how else can you describe
a word like 'Freedom'? For instance .
"When a churchbell peals in America, it
rings Freedom. Every time we mark a
ballot, it votes for Freedom. Each pay-
check I get from Republic Steel is
drawn on Freedom. Our newspapers
have a rustle of Freedom to them.
"Freedom is a major subject in every good
American School. The auto you drive is
a deluxe Freedom model. All radio and
TV sets are tuned in to Freedom. And
every cop pounds a beat on Freedom
Street . . . in America.
"Sure, we like Freedom, and some govern-
ments abroad don't. But . . . watch out
for the home-grown commies, socialists
and hate-mongers among us who are
trying to get us to turn our Freedoms
over to the 'State.' Watch out, too, for
wasteful splurging of public funds by
the government . . . federal, state and
local, alike. This is one sure shortcut to
the loss of our personal Freedoms.
"Y'know, our fathers passed along to us
a pretty wonderful country . . . with
all the important Freedoms included.
Wouldn't we be pretty poor parents if
we, in turn, handed over a socialistic,
bankrupt America to our kids?"
REPUBLIC STEEL
Republic Building, Cleveland 1, Ohio
Republic BECAME strong in a strong and
free America. Republic can REMAIN
strong only in an America that remains
strong and free . . . an America which owes
much of its progress to the men and machines
of its countless industries. And through these
industries, Republic serves America. A good
example can be found in the Roadbuilding
Industry, responsible for the more than three
million miles of highways that crisscross our
nation from border to border and coast to coast.
Steel earthmovers pave the way, followed by
graders, mixers, forms, roadbed wire mesh,
drainage pipe, guard rails .. . the list is long.
All products of steel, much of which comes from
the mills of Republic.
* * *
i For a full color reprint of this advertisement,'write Dept. H, Republic Steel, Claveland 1, Ohio
. ...... ....•
__,y7.15ier-
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After orientation in the new
Westinghouse Educational Cen-
ter, assignments are made to
various plants to familiarize
graduate students with manu-
facturing processes. In this way,
a wealth of experience is gained
quickly . . . with the help of ex-
perienced counselors you can





Westinghouse is growing rapidly. Its need for men to maintain
this pace is great . . . men who can be developed for responsible
jobs—as fast as they can take it.
The Westinghouse Plan is to select top men from top schools;
give them a clear, comprehensive understanding of the company
and the opportunities it offers in research, engineering, manufac-
turing and application.
Then, with experienced counselors, you select the type of work
in which your education, training and background can be applied
most effectively; where you will realize the greatest satisfaction
from your work.
With this plan ; . . the result of 50 years of operation . . . you
can get set quickly . . . for good. It has been proved through the
years. For more information about it, send for our 32-page booklet
—"Finding Your Place in Industry". G-10172
EDUCATIONAL DEPARTMENT
YOU CAN BE SURE ... IF IT
Westinghouse
To obtain copy of
"Finding Your Place in Industry", consult Placement
Officer of your university, or mail this coupon to:
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As students enter technical colleges, the prevailing attitude is generally that the technical
subjects are the only subjects which really contribute to a college education. Liberal arts
courses are pushed aside in order to obtain a more specialized background in a chosen field.
This technical background is very important to the individual; however, the difference be-
tween a good technical man and a person well rounded in his technical education can some-
times be found to be the only difference between a department supervisor and the company
president.
In order to be a success, a person must not only know his subject but must also be able
to pass his ideas on to others and express himself in an intelligent manner. Present day
business requires a great deal of personal contact. This requires that the individual be
able to converse with many types of people on a wide variety of topics.
Liberal arts courses are not only important in a person's business life, but they also
play a significant role in one's personal life. Everyone should be adept in the art of letter
writing and personal conversation. Present-day news concerns not only our own community
or even our own country, but concerns the entire world. Everyone should be acquainted
with these other countries and their people. Liberal arts study gives a person a broad back-
ground in all of these activities and tends to broaden one's outlook on life, and society in
general.
Although it would be very desirable to extend a technical person's education in this
direction, it is hardly possible to do so in a very extensive manner. The major limitation in
this respect is that of time. Since a technical education must naturally consume a great deal
of time this discourages study in the liberal arts courses. No one will apply himself to study
if he feels as if he is wasting his time on something that will never be used.
In order to improve this situation the attitude of the students must first be changed. The
courses should be arranged with this idea in mind and a special attempt must be made by
the instructors to make the courses interesting. Once this interest has been aroused in most
of the students, the hardest hurdle of this task will have been cleared.
In order to utilize all of the limited time, these courses should be placed on an elective
status so that a greater variety could be offered. By this method the student would be
required to take a fixed number of electives but he would be able to choose from a fairly
large variety of subjects. Subtle encouragement from important technical men would also
aid this program by helping to create a drive in the students to obtain a broad education.
People graduating from college today with little training in English, literature, psychology,
history and economics will find it hard to come up to the standards expected of them in
society. They will not appreciate many of the "small" fine points of life. In a sense, these
people are really uneducated.
Ramaki &wane/4
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Fig. 1. Light micrograph of longitudinal














Fig. 2. Electron micrograph of longi-
tudinal section from tungsten wire 0.003'
in diameter. Magnification: 10,000X.
Fig. 3. The RCA Electron Microscope—
capable of magnification up to 200,000X
—is shown with its inventors, Dr. V. K.
Zworykin, Vice President and Technical
Consultant of RCA Laboratories Division
and Dr. James Hillier of the Laboratories
staff.
No more than twenty years ago the
research technician studying the
structure of tungsten wire, with one
of the better light microscopes, would
have observed a structure similar to
that in Fig. 1. Today, with the elec-
tron microscope, the structure of the
wire can be seen in such minute de-
tail as depicted in Fig. 2. The abili-
ty of the electron microscope to re-
veal such minute detail lies in its
superior resolving and magnifying
power.
Magnification and Resolution
The difference between magnifica-
tion and resolution or resolving
power is extremelly important. Re-
solving power is a measure of the
useful magnification, while magnifica-
tion refers to the actual enlargement
of the final picture. The limiting
distance that two points may be
separated and still be distinguished
as two points is referred to as the
resolving power. The resolving
power of the eye is commonly taken
as 0.1 mm; thus, if two points are
0.05 mm apart they will appear as
one point. A microscope having a
resolving power of 0.001 mm would
have a useful magnification of 100 X
since it would reveal particles 100 X
smaller than that visible with the un-
aided eye.. Increased magnification
would resolve no detail; it would
only increase the size of the picture
to avoid eyestrain and fatigue.
Development of Microscopy
By the late 17th century Hans
and Zacharias Jansen had dis-
covered the compound microscope,
and Anthony van Leeuwenhoek had
advanced the art of grinding small
high power lenses. It was believed
that future development of the
microscope would be limited only by
mechanical imperfections.
Ernest Abbe showed, in 1873, that
the resolving power was limited by
Tue ele0/2.041
By Robert L
the kind of light used, not by me-
chanical imperfections. According
to Abbe's theory, the minimum sepa-
ration between distinguishable par-
ticles on an object is approximately
1/2 lambda (where lambda is the
wavelength of light used). Thus,
the resolution limit of the light micro-
scope, using visible light, is 2500
Angstrom units. (An Angstrom unit
A° = 10-8 cm.) Even with the use
of ultra violet light and photography
the resolving power is only 1000 A',
which is still a long way from that
necessary to observe structures of
atomic dimensions. This marks the
impasse reached by the microscopist
by 1900.
Louis V. de Broglie, in 1924, intro-
duced the concept that particles of
small mass, such as electrons, have a
wave characteristic with a wave-
length of:
°A-  ATr, rtr
where h is Planck's constant and in
and v are the mass and velocity of
the particles, respectively. Applying
this wavelength equation to an elec-
tron which is accelerated through a
voltage V, the wavelength becomes:
12.2.4  A°
Thus the idea of an electron micro-
scope was introduced. It was later
proved by Henneberg by optical
consideration that the de Broglie
wavelength for an electron could be
used in the theory developed by
Abbe to determine the resolving
power of an electron microscope.
Thus the wavelength of an electron
beam accelerated through 50,000
volts is 0.055 A° which is consider-
ably less than the atomic radius.
With an ideal electron lens system,
resolution limits of the order of 0.03
A° might be expected. Unfortunate-
ly, such an improvement over the
light microscope is not possible, be-
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cause all commercial lenses are far
from perfect. The present practical
limit is about 40 A°, though in a few
rare cases resolution down to 12 A'
has been achieved.
The Magnetic Electron Microscope
Electrons may be deflected by
either magnetic or electric fields.
Both principles have been used
in the design of electronic lenses;
however, most commercial elec-
tron microscopes are of the mag-
netic type, frequently called the
transmission type. Such micros-
copes are similar in appearance to
that of Fig. 3. Usually the instru-
ment employs three or four magnetic
lenses, which are closely analogous to
the lens system of a compound light
microscope. The optical system for
the electron and for the light micro-
scopes are compared diagrammatical-
ly in Fig. 4.
The electron source consists of a
hot cathode of, say, — 50,000 volts
and a grounded anode. The electron
beam is accelerated through a small
hole in the anode and a part of the
diverging beam passes through the
condenser lens where it is focused
into an almost parallel beam onto
the specimen. The objective lens
produces an intermediate image
magnified 50 to 100 X. The inter-
mediate image is further magnified
up to about 175 X by the projector
lens producing a total magnification
of 17,500 X. In a few of the most
recent designs a second projector
lens has been incorporated to give
magnification up to 100,000 X. The
final image falls on a fluorescent
screen where it can be viewed direct-
ly or on a photographic plate for a
permanent record.
Many problems are associated with
the development and operation of the
electron microscope. In order to
have the electron beam travel any
distance, a very good vacuum must
be maintained. With the numerous
joints and contacts between care-
fully ground plane surfaces, all of
which must be air tight, this is no
small accomplishment.
The electron beam must be lined
up exactly with the axis of the in-
strument. The axis of the instru-
ment must be precisely the same as
the axis of the magnetic fields of the
lenses. This precise alignment de-
mands a very extensive series of ad-
justable joints, which in turn makes
the maintenance of the vacuum more
difficult.
To assure proper focusing of the
electron microscope, the velocity of
the electrons in the beam must be
uniform and constant. This requires
that the high d.c. voltage at the
source where the electrons are ac-
celerated be held within 0.002'; of
the correct value.
Since the focal length of the mag-
netic lenses are dependent upon the
currents through the electromagnets,
special precautions must be taken to
insure that these currents are kept
constant during exposures.
The schemes used to overcome
these and many other difficulties are
beyond the scope of this article. Such
information can be found in technical
textbooks or the original published
papers.
Specimen Preparation
The common microscope slide is
much too thick to be penetrated by
an electron beam. For this reason
the specimen support consists of ex-
tremely thin films that do not exceed
200 A° in thickness. Such a film is
easily obtained by allowing a single
drop of 2% solution of collodion in
amyl acetate to spread over a dis-
tilled water surface and letting the
amyl acetate evaporate. To support
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Fig. 4. Optical comparison of light and
electron microscopes
Fig. 5. An electron micrograph of a
bacterium. Magnification: 18,000X
Fig. 6. Electron micrograph of a calcium
base grease. Magnification: 40,000X
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The process that is used in the
commercial manufacture of coke is
known as carbonization, or destruc-
tive distillation. This process con-
sists of converting coal, or similar
organic materials into smokeless
solid fuels by strongly heating the
material in an oven or retort from
which air is excluded. Modern ovens
and retorts are connected with suit-
able equipment for collecting the
combustible gas and volatile liquids
that are formed as a result of chemi-
cal decomposition under the action
of heat.
The raw material that is used in
the commercial manufacture of coke
is coal. However the different grades
of coal that are used and the ratio
in which they are mixed depends up-
on the grade of coke that is desired
by the consumer. For example, to
produce a high grade of coke, which
By David Hackett, fresh.
is used as a metallurgical fuel in blast
furnaces and foundry cupolas, two
grades of coal are used in the mix-
ture—bituminous coal of high vola-
tility (containing 30'4 volatile mat-
ter), and semi-bituminous coal (con-
taining 16% volatile matter).
After being unloaded by an electric
agitator from the hopper cars in
which it was brought to the coke
plant, the coal is carried by a con-
veyor belt to a mixing tower. Here
the two coals are mixed in a 60
(high volatile) and 40 '/; (low vola-
tile) ratio to make a coal of 25(';
volatility. The mixture of coals is
then dropped through rollers where
it is broken, crushed, and ground to
a fine consistency. The coal must be
pulverized so that not less than 90-
95% of it will pass through a 1 /8
inch screen.
From the bottom of the tower
where the coal was mixed and
crushed, the mixture is then taken
by another conveyor belt to the bins
for loading the oven-charger which
is known as a larry-car in the coke
making industry. The larry-car
travels on tracks on top of the ovens
and has four hoppers each carrying
between 3 and 4 tons (2000 lbs ton)
of coal. This makes a total of some-
where between 12 to 16 tons of the
coal Mixture per oven. A by-product
coke oven consists of a rectangular
chamber of refractory brick approxi-
mately 35 to 40 feet long, 12 to 15
feet high, and 14 to 18 inches wide.
Forty to sixty of these ovens parallel
each other in a battery with rows
of heating flues between.
To charge an oven the larry-car
is first filled from the main storage
hopper and moved along the track to
the desired oven. Immediately after
CD4C /t--7/X77.112
14 6 Ai fg L.aiv
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the charge has been pushed out, the
doors at either end are sealed with
clay (removal of coke from the oven
will be explained later), and the
larry-car is emptied into the oven
allowing no appreciable loss of heat.
The coal in the newly charged
oven will take 30 hours to coke
during which time it will reach
temperatures between 2000 to 2200
degrees Fahrenheit. This high tem-
perature expels the volatile elements
of the bituminous coals in the form
of a gas. The gas leaves the oven
through a stand pipe where it is
sprayed with water upon entering
the hydraulic main. This condenses
the gaseous tar and it collects in the
bottom of the main.
When the coke is ready to be re-
moved, a special door removing de-
vice lifts the door and carries it to
one side. Next a coke guide is placed
in front of the oven door. The ovens
are constructed 2 inches wider on
the "dumping" end than on the
"pusher" end in order to ease the ram
action which removes the coke. The
ram pushes the red hot charge
through the coke guide and into a
waiting hot car; the coke is then
cooled to a temperature which per-
mits handling and quick vaporiza-
tion of excess water. The coke is
now ready to be separated by size
and sold. As was mentioned before,
this type of coke is of high grade
and is used in the metallurgical in-
dustries.
In the hydraulic main where water
was used to condense the gaseous
tar which then settled to the bottom
of the main, there are three distinct
layers—gas, impure water, and tar.
The mixture of gases contains am-
monia, fuel gas, hydrogen sulfide,
and vaporized crude light oil. The
water in the main is too hot to hold
any absorbed gases and with the tar
the water is piped into a large under-
ground settling tank holding 13,000
gallons. The tar settles to the bot-
tom of the tank, and is drawn off
every four hours. The moisture con-
tent of the tar is reduced by indirect
steam heat, and the tar must not
leave the tank with an excess of 5'4
moisture. Most of the tar is sold to
companies who use it in making road
tar.
Heating the ovens to this high
temperature is a very unique pro-
cess. A large volume of air is blown
in through a heated chamber of
checker-laid bricks. The heating gas
is heated by the hot bricks and circu-
lated into the heating flues where
it is further warmed by the burning
gas. The super-heated air then leaves
through another similar chamber of
checker-laid bricks where it gives up
its heat to the chamber. After twenty
minutes the air direction is reversed
and the heated chamber now gives
up its heat to the incoming air and
the first chamber is heated. This
process continues indefinitely.
View of coke side of ovens. Note charg-
ing holes on top of ovens and larry-car
in background.
Oven standpipes and collection
main. Gas scrubbing towers ap-
pear in center of background.
The water from the settling tank is
used again at the sprays of the hy-
draulic main, but a constant flow of
water into the tank is necessary to
replenish the water used.
On separation from the water and
the tar at the underground pit, the
gas mixture passes through the re-
mainder of the collection main in
order to pass through three condens-
ing tanks. In the condensing tanks,
the gas mixture is cooled from 80
to 20 degrees Celsius. From the
condensers, the mixture of gases
passes through four water tanks
which are known as "scrubbing
towers." In these towers, fine sprays
of water shower down to dissolve
ammonia from the mixture. This
ammonia liquor leaves the towers at
the bottom to be concentrated in an
ammonia still. Here by steam heat,
the ammonia is driven off as impure
20'; ammonia liquor — ready for
shipment to manufacturers of sodium
carbonate.
The remaining mixture, minus am-
monia, passes from the top of the
fourth water tower into the bottom
of the first of two oil scrubbing
towers. Here a non-volatile petro-
leum spray—"wash oil '—dissolves a
mixture of crude light oil from the
gas. This liquid passes from the
towers and is subjected to steam in
the wash-oil still. The vaporized
Concluded on page 28
Pusher side of ovens showing ram car.
Note extra oven door being rebricked.
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Engineers Edge Quakers in 57-55
Thriller
The Fighting Engineers came from
behind, late in the fourth quarter,
to hand the Earlham Quakers their
third setback in 11 starts.
The Carrmen jumped to an early
lead and by the end of the quarter
the score stood 21 to 13. The Quakers
came back with a rush to make the
halftime score 29 to 27.
The third quarter was a nip-and-
tuck battle with Earlham barely
coming out on top with a 45 to 44
margin. The Quakers dumped in two
quick baskets at the start of the
fourth quarter to build themselves a
5 point lead. Then Harry Badger
erased this deficit with three baskets
in rapid succession. Buckets by Don
Snape, Harry Zorman and Joe Busch-
er clinched the Engineers fifth victory
in nine starts.
Harry Badger and Don Snape both
collected 16 points to tie for high
point honors.
Greenville Smothers Poly 75 to 52
Greenville started fast and held
commanding leads at every quarter
mark. Rose lagged 36 to 29 at half-
time. Going into the last quarter
the gap had widened to 53 to 38.
Harry Zorman led the Polymen
with 13 points. Harry Badger and
George Ross each dropped in 10
points for runner up honors.
McKendree Swamps Rose 71-42
A hot McKendree five paced by a
six foot seven inch forward stopped
the Carrmen for their forth defeat
in eight starts.
McKendree led all the way with
leads of 21-11, 41-21, and 50-30 at
the quarter marks.
Leo Little was high man with 10
points. Joe Buscher ran a close
second with 8 markers.
By Allen Forsaith, sr., m.e.
Principia Nips Engineers 53 to 51
The Engineers returned to the
hardwood after a week's layoff for
final exams only to be nudged by a
determined Principia five. A battle
that was nip-and-tuck all the way
was finally decided when Principia
scored in the final 30 seconds of play.
Heading the scoring column was
center Ralph Bennett with 17 points.
Blackburn Scuttles Engineers 68
to 56
The Polymen forged to an early
16 to 8 lead in the first quarter.
However, Blackburn found the range
during the next stanza to pour 30
points through the nets.
Although the Fighting Engineers
closed to within 3 points late in the
third quarter, the Blackburn buck-
eteers rallied and pulled away to a
12 point margin at the final gun.
Oakland City Drops Rose 61-50
Free throws spelled the difference
in this ball game as the Oaks counted
19 points from the foul stripe while
the Engineers annexed a meager 2
points on free throws. Oakland City
was outscored from the field by a
24 to 21 margin.
The Carrmen started the game in
high gear. At the end of the first
quarter they had rolled up a 15 to 9
score. This was reduced to a slim
34 to 32 lead by the half.
The Engineers were hurt when Leo
Little fouled out early in the third
quarter after sinking 6 out of 7 field
goal attempts. Rose remained very
much in the fight however until the
final minutes when 0.C.'s Ed Raber
broke up the ball game with three
quick counters.
Ralph Bennett dropped in 10
buckets for high point honors. Harry
Zorman and Leo Little added 15 and
12 points respectively.
Rose Dumps Huntington in
Overtime 71-65
A free throw by Don Snape in
the last 5 seconds of a thrill packed
ball game knotted the score and put
the Engineers into their first over-
time of the season. Rose made short
work of the Huntington quintet in
the extra period, racking up 8 points
to the opposition's 2.
Toward the end of the third
quarter the Carrmen found them-
selves on the short end of a 54 to
36 count. At this point in the con-
test Dick Green and Mike Dragon
started a Rose rally with a demon-
stration of the finer points of ball
hawking. During the "demonstra-
tion" the Huntington first five
couldn't seem to hang on to the ball.
To add to their misery the Engineers
suddenly got red hot and started
scoring from all over the floor.
Things really warmed up as Rose
pulled to within a point of Hunting-
ton 63 to 62 with only a few seconds
remaining in the game. In a wild
scramble under the Huntington
basket during the final seconds Don
Snape was fouled giving the Rose
and White a chance to tie up the
contest. At this crucial moment in
the festivities Don stepped up to the
charity stripe and calmly dropped
in the tying counter.
During the overtime period the
Engineers ran wild making the final
count 71 to 65.
Harry Zorman and Ralph Bennett
tied for high point honors with 13
points apiece. Harry Badger counted
12 while Mike Dragon and Dick
Green each added 10 points to the
cause.
Final Record: 9 Wins -- 8 Losses 
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By Duane Pyle, sr., c.e., Carl Bals, Sr., ch.e.,
Jack Fare11, soph., ch.e., Jesse W. Foreman, soph., ch.e.
Rose Students Hear Purdue
Glee Club
The faculty, students and friends
of Rose received an unusual treat
on the afternoon of January 13, at
which time it was their privilege to
hear the internationally famous Pur-
due Glee Club. Under the direction
of Mr. Al Stuart the choral group
presented selections ranging from the
classics to popular moderns. Several
outstanding soloists with the group
presented individual selections and
the club accompanist rendered a
piano solo. The program was pleas-
ingly informal and musically delight-
ful.
Intramural Sports
In the basketball league the Civil,
Chemical, Electrical, and Mechanical
departments are represented, and the
Freshman team completes the roster.
Two teams, the seniors and the
underclassmen, are representing the
Electrical Department. As of Janu-
ary 30, the civils were tied with the
senior electricals for top honors,
each team having won one game and
lost none. When the season has
ended and the winning team has
been determined, the victorious five
will be pitted in a special post-
season game against an "all-star"
team to be picked by reputable
judges. Each member of the winning
team will receive a medal in recogni-
tion of his contribution to intramural
sports at Rose.
Perhaps the most well known
phase of intramural sports at Rose
is the running of relay races between
halves at home basketball games.
Many an innocent spectator has en-
dangered his life by straying too far
from the refreshment stand during
the half time of a Rose basketball
game. As in the basketball league,
each of the departments and the
freshmen are represented by a team.
Tau Beta Pi Initiates
On Saturday evening, January 12,
seven prospective members of Tau
Beta Pi, national engineering honor-
ary fraternity, were put through
their literary and technical paces by
the actives of Rose's Indiana Beta
Chapter. They all successfully passed
the requirements and on the follow-
ing Sunday were formally initiated
into the fraternity.
Sunday evening a banquet in honor
of the new initiates was held at the
Don Al Club. The pledge class had
conducted a survey of freshman and
sophomore students regarding their
likes and dislikes concerning Rose.
The results of this survey were pre-
sented to the school and John Pirtle
gave a brief summary of the sur-
vey's results at the banquet. The
speaker for the evening was Pro-
fessor E. A. MacLean, head of the
Rose Department of Civil Engineer-
ing.
The names of the new members of
Tau Beta Pi are as follows: Roy A.
Moody, John Pirtle, Tom Grinslade,
Ron Bruner, Alan Klaus, Robert
Bosshardt and Bob Ray.
Blue Key
On Wednesday, January 9, Blue
Key Fraternity held its initiation
banquet for the men tapped at the
last honor assembly. The members
initiated were Glen Rout, Alan
Klaus, Robert Bosshardt, Harry
Badger and Chris Flesor. Dr. Wil-
kinson was honored guest at the
banquet.
After the banquet a general dis-
cussion was held. During this ses-
sion it was decided that more should
be done to contact high school seniors
who plan to study engineering and
who, therefore, are prospective Rose
freshmen. Rose has sadly lacked
such a program in the past and the
members of Blue Key are seeking to
bolster Rose's almost non-existent
publicity department. To accomplish
this end each member of Blue Key
is writing several high schools to
obtain permission to visit them. It is
planned that two members will visit
each high school and talk to inter-
ested students about engineering in
general and Rose in particular. Three
schools have already been visited
and it is planned to visit about fifty
more in Indiana and several in
Illinois.
"The Wheels of The Gods .
A visitor to the test racked halls
of R.P.I. on the evenings of January
24, 25 or 26 might have been as-
tonished to hear some budding young
slide rule slipper singing in broken
tones to the tune of a current smash
(?) hit, the following: "Semesters,
semesters, they're icky, sticky, goo.
Semesters, semesters, Thank God
that they are through." The visitor
might well have been astonished, for,
who has energy to sing after such
an ordeal?
It's funny, in a pathetic sort of
way, to listen to guys laughing at
how royally they fouled up this final
or that one and then to chime in with
one's own particular sob story. It's
not so funny though when guys who
can't quite make that minimim term
average fall by the wayside, es-
pecially if it's a roommate, fraternity
brother, or just a likeable sort of
Joe. "Probably the best thing that's
ever happened to you" and "well,
what the hell" sound sort of hollow
when you've passed and the one ad-
dressed is writing a letter or wait-
ing to see if one has gone through.
But, after a couple of weeks of the
second semester, the old system soon
dulls the memory and the machine
grinds on, turning out engineers.
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By Fritz Wheeler, jr., e.e., Jack Vrydagh, jr., m.e.,
and John Rinker, jr., ch.e.
Electric Drive
A special electric drive, largest of
its kind, is being built for a giant
rolling mill for squeezing five-ton
blocks of white-hot steel into long
bars, called "blooms".
Designed to keep pace with the
demands of a steel-hungry defense
effort, the equipment will constitute
the nation's most powerful revers-
ing mill drive for converting ingots
into blooms. It will include twin
6,000-horsepower motors, each of
which will drive one of the mill's
two huge pressure rolls.
Steel ingots, five-foot-long masses
of metal weighing as much as three
medium-sized automobiles, are
heated to 2200 degrees F. as raw
material for the mill. As an ingot
passes back and forth between the
rolls, it is reduced to a bloom more
than 50 feet long and seven inches
in width and thickness. These
blooms are later rolled into steel
products in the various finishing
mills.
The main drive motors for the mill
will be provided with amplidyne con-
trol for near-instantaneous accelera-
tion, deceleration, and reversing of
the rolls. This control will permit
the mill to reverse in approximately
one second.
Providing power to the motors will
be a 12,000-kilowatt motor-generator
set, which includes a 911/2-ton fly-
wheel. The flywheel, one of the
largest ever built, will be nearly 16
feet in diameter and two feet thick.
Its stored energy will be equivalent
to that of the full 15-car Twentieth
Century Limited traveling at 401/2
miles per hour. The flywheel re-
leases portions of this energy through
generators to the drive motors to re-
duce peak demands on power-supply
lines.
High-Permeability Concrete
This story has to do with a situation
that has been developing on motor
circuits. The circuits have grown in
capacity, i.e., the ability to pour so
much short-circuit current into a
faulted motor that it exceeds the
interrupting ability of the associated
starter or breaker. Current-limit-
ing reactors are being used to hold
short-circuit currents within the
limits of the interrupting device. The
limiters, which are coils of heavy
copper with an air core, must be
magnetically shielded; otherwise the
stray flux on prolonged overloads
or heavy short circuits causes local-
ized heating of the cabinet walls. Or
the tremendous magnetic stresses
may damage the structure. With un-
shielded limiters, doors held in place
with five-eighths inch bolts have
been torn open.
Various devices have been tried
as reactor end shields but Hipercrete
has proved superior. It is a concrete
in which saw-dust iron cuttings of
Hipersil steel are used in place of
sand. The mass is vibrated during
curing to achieve a compacting, set-
tling effect of the iron particles.
Thus the shield has a very real
magnetic permeability, which b.ct
can be readily observed with a mag-
net. Hipercrete shields reduce
trouble-making stray flux by about
85 per cent. MSP reactors are avail-
able in 0.01-, 0.015-, 0.020-, and 0.025-
ohm, 60 cycle reactance, 225, 400, and
600 amperes continuous through cur-
rent.
Radiac Instruments
A special age requires special in-
struments. Already several types of
radiation-detection (radiac) devices
have appeared as a result of both the
peaceful and military aspects of nu-
clear energy. Two portable types,
each completely self-contained and
weighing about 11 pounds, are being
developed for the Army and the
Navy. One employs the ionization
principle, as distinguished from the
familiar Geiger counter. This type
of radiac gives a true measure of
Roentgen energy from 0.08 to 2.0
million electron volts over the entire
spectrum — which the Geiger type
cannot do. The new instrument has
the extraordinary range of six
decades, from 0.005 Roentgens per
hour to 500 Roentgens per hour,
which latter extreme intensity might
follow an atom-bomb disaster. The
readings are provided as indications
on a special change-scale instrument,
not as clicks heard in earphones.
Although the range is extremely
broad, the accuracy is as good at the
low settings as the higher ones. The
electrometer principle employed has
a longer time constant than other
principles, which means the indica-
tions are not quite as rapid.
The other portable radiac employs
a newer principle—that of photo-
electric detection and multiplication
of the light given off by phosphors
struck by the nuclear radiation. It
is a little faster in response than the
ionization-chamber type, very easy
to use, and its warm-up time is less
but is not as sensitive. It is direct
reading too, but only for the four
higher ranges—from 0.5 to 500 R per
hour.
In great contrast to these one-man,
portable radiacs is a system of radia-
tion detection for an area in which
eight detectors, for example, trans-
mit signals to a central point where
they are separately indicated, total-
ized, and a running record made on
tape.
Continued on page 30
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The twelve-month project
that improved no-shift driving
ANOTHER ALCOA DEVELOPMENT STORY:
One automobile manufacturer set out to improve
his fluid coupling to the Nth degree.
Torque converters had been made by machining
cast or forged blanks, or by assembling stamped
parts. But these engineers wanted better perform-
ance. This meant their converters must be stronger,
lighter, more intricate. They asked, "Can we do
it in aluminum?"
Our Research specialists saw the chance to
show the economy of a little-known process called
plaster casting. A process in which plaster, instead
of sand, is used for cores to provide more intricate
and smoother castings—castings that require no
machining of the blades. It promised results that
might even exceed the auto maker's requirements.
Final design refinements were made. Then we
cast the first samples. They came from the molds
smooth and clean—perfect in detail.
While the auto manufacturer machined them
to finished dimensions, we set up to test them for
strength at high speeds. Coating the parts with
brittle lacquer, we spun them in our whirlpit up
to 10,000 rpm—over twice their normal operating
speed. Cracks in the brittle lacquer told us where
strains concentrated. Designs were modified. New
samples cast. Tests repeated. The final castings
are smooth, faithful in detail, exceed every
strength requirement.
This is typical of the development jobs we do
at Alcoa. Others are under way now and more are
waiting for mechanical, metallurgical, electrical,
chemical and industrial engineers having the
imagineering skill to tackle them. Perhaps you
may be one of those men.
ALUMINUM COMPANY OF AMERICA
1825 Gulf Building • Pittsburgh 19, Pennsylvania
LC OA
ALUMINUM COMPANY OF AMERICA
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The story goes that a famous
French philosopher paid a visit to
the Russian Court, and while there
expounded at some length about
atheism. Thereupon he was in-
formed that a certain learned mathe-
matician knew of a method of demon-
strating algebraically that God ex-
isted, and would give this method
before all the court if the philosopher
wished to hear it. The philosopher
consented. Then the mathematician
advanced toward him, and said
gravely, and in a tone of perfect•con-
viction, "Monsieur, (a + lam) /n=x,
therefore God exists; answer that!"
The philosopher, to whom algebra
was Greek, retired in confusion
amidst peals of laughter. The name
of the philosopher is only of academic
interest, but the mathematician who
outwitted him was Leonhard Euler.
Euler was born in Basel, Switzer-
land on April 15, 1707. He was some-
what of a child prodigy and in 1723
he graduated from the University
of Basel after having studied under
Johann Bernoulli, who was at that
time one of the greatest mathema-
ticians of Europe. While at the uni-
versity, Euler became quite friendly
with Bernoulli's two sons, Daniel
and Nicolaus.
At the age of 19 he wrote a paper
on the masting of ships, which re-
ceived the second prize from the
French Academy of Sciences. When
Daniel and Nicolaus Bernoulli went
to Russia, they induced Catharine I,
in 1727, to invite their friend Euler
to St. Petersburg. In 1730 he was
made professor of physics, and in
1733 he replaced Daniel Bernoulli as
professor of mathematics. In 1735 he
solved in three days an astronomical
problem proposed by the Academy
of Sciences of St. Petersburg which
several eminent mathematicians had
demanded months to solve. The
work, however, was too much for him
Qua me,,,
eae4
By Charles Hirschfield, jr., ch.e.
and he became ill, subsequently
losing sight in his right eye.
In 1748 he wrote his first important
work in mathematics, "Introductio
in Analysin Infinitorum." In this
book Euler points out explicitly that
an infinite series cannot be used safe-
ly unless it is convergent; this, how-
ever, did not prevent him from re-
peatedly violating this rule. His
books on differential and integral
calculus were the most complete and
accurate works on the calculus of
that time, and contained not only a
full summary of everything then
known on this subject, but also the
Beta and Gamma Functions and
other original investigations.
In 1766 Euler with difficulty ob-
tained permission to return to St.
Petersburg to accept a call by Ca-
tharine II. Soon after his return to
Russia a cataract formed in his left
eye and he became blind, but this did
not stop his work, which continued
for seventeen years, until the day
of his death. With the help of a
secretary and his two sons, Krafft
and Lexell, he turned out a number
of other works and memoirs. In the
seven years immediately after he be-
came blind, Euler sent in 70 memoirs
to the St. Petersburg academy, and
left in his papers some 200 more.
Much of Euler's writing, however,
may be attributed to his greatest
fault; his absolute faith in formulas
and the answers they gave, no mat-
ter how ridiculous. He seems to have
believed that formulas can do no
wrong and as long as they continued
to supply him with new and more
prolific variations of themselves he
continued to write about them,
hoping no doubt that they would
eventually find some use. Many of
them have found use, the two best
known being the expansion of ex from
the limit of ( ) n' as n tends
through positive values to infinity,
and the cardinal formula of analytic
trigonometry, e x = cos x i sin x.
Euler's extensive use of formulas
was aided by the fact that he was un-
surpassed in his manipulative ability.
He was able to derive, by the use of
algebra, trigonometry, and analytic
geometry, formulas which are gen-
erally derived by differential or in-
tegral calculus. One triumph of
manipulative skill was the fact that
Euler obtained the addition formula
for elliptic integrals as an exercise in
differential equations. His second
contribution to elliptic integrals was
of far greater importance, however,
as it misdirected progress for forty
years after his death. In a memoir
written in 1764, Euler advocated the
use of elliptic arcs in analysis on a
parity with circular arcs. Abandon-
ing the fruitless efforts of others to
integrate elliptic differentials in finite
terms by means of functions then
known, Euler proposed that that el-
liptic integrals be investigated on
their own merits. In his great rush
to get started, however, he com-
pletely missed the right turn and was
carried out of sight of it by his own
great manipulative genius. The fact
that he, of all mathematicians, should
have gone astray in this particular
matter is beyond understanding. His
oversight in adopting the elliptic
integrals instead of their correspond-
ing inverse functions (a lead he
might have taken from trigonometry)
led him into a mass of complicated
algebra which eventually bogged him
down completely. It was just as if
he had tried to develop trigonometry
by an exclusive use of the inverse
circular functions; arcsin, arccos, arc-
tan etc.
Leonhard Euler died of apoplexy
on September 18, 1783, but the in-
fluence he left on mathematics and
the other sciences is still alive.
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CAPITALIST!„.
Johnny used to be a laborer. Brother Tim still is.
Both cut lawns. Both used to use customers'
hand mowers. Each could do one big lawn a day,
and got $2 for it.
Tim spent his $2 on movies and candy. Johnny
saved some money, borrowed some more, and
bought a power mower. Now he can cut 5 lawns
a day, and so makes $10.
He puts aside $2 a day to pay back his loan,
and $1 toward another mower when this one
wears out.
He still has seven dollars where he used to
have two, and is helping more people get their
lawns cut when they want them. Yet some enemies







too big; he should be limited in the number of
people he can serve.
These same strange enemies would prevent
Johnny from setting aside $1 a day out of his own
earnings, to buy a new mower when this one
wears out. (Of course, that means Johnny would
go back to hand labor at $2 a day, and fewer
people would be served—but these strange
people don't care about that.)
And some people say Johnny should be forced
to share his $7 with Tim so Tim can keep on
spending his $2 for movies and candy.
Sound ridiculous? Yes, but every one
of these charges and demands is
leveled at American business today.
YOU CAN MACHINE IT BETTER, FASTER, FOR LESS WITH WARNER & SWASEY TURRET LATHES, AUTOMATICS AND TAPPING MACHINES
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Only STEEL can do so many job
THE SINEWS OF DEFENSE are mostly steel, whether weapons, or steel
mats, or the steel strapping that binds boxes of supplies. And for
years, United States Steel has followed an uninterrupted program
of expansion. . . so that it can produce ever-greater quantities of
steel to help safeguard America's security.
NEW DELAWARE MEMORIAL BRIDGE, linking southern New,
sey and Delaware, will have an estimated traffic of 5 mill
vehicles a year. The bridge proper, with a total lengt
10,7651A feet, contains the world's sixth largest suspens
span, with a center span of 2150 feet. U.S. Steel produ
used include the structural steel, U•S•S AMERICAN H
Tensile Wire for the huge cables, U-S•S TIGER BRA
Wire Rope and Universal Atlas Cement. The giant str
ture was fabricated and erected by United States S
FACTS YOU SHOULD KNOW ABOUT STEEL
In the United States, there ore 253 steel companies; 375 iron and s
plants. The payroll of the iron and steel industry in 1950 amounte
S2,390,000,000, and its approximate total investment to $6,750,000.0
The industry employs 635,000 people, exclusive of non-steel jobs,
has 650,000 stockholders.
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o well
FLOODWALL OF STEEL. 76 earth-filled cells like this, built of
interlocking U•S•S Steel Sheet Piling, protect a Ken-
tucky rolling mill against flood waters in the Ohio River
Basin. Because of its great strength, long life, and low in-
stallation cost, this product of U S. Steel is invaluable in
all types of projects involving control of earth and water.
STORY-BOOK DRAGON? No,
this is a continuous miner,
built to be highly maneuver-
able in a cramped, under-
ground coal mine. With
cutting bits mounted on elec-
trically powered chains . . .
it rips the coal from the seam
face. . . and then conveys it
automatically into transpor-
tation equipment for removal
above ground. One of the
wonders of modern inven-
tion, this powerful machine
is made of tough, enduring
steel. Only steel can do so
many jobs so well.
42
EASY WAY UP FOR A FAST TRIP DOWN. Skiers
at Sun Valley find this "chairway" de-
signed and built by U.S. Steel, a big help
in mounting the world famous ski slopes
of this popular Idaho resort. U.S. Steel's
Tramway Division can design and build
you anything from passenger tramways to
freight tramways for transporting sand,
gravel, coal, lumber, ore, limestone and
many other materials.
This trade-mark is your guide to quality steel
Ustm I. TM Theatre guild si s Air, presented every Sunday evening by United States Steel. National Broadcasting 
Company, coast-to-coast network. Consult your newspaper for time and station.
JNITED STATES STEELE74npoRzaziaReniewea
riERICAN BRIDGE. AMERICAN STEEL & WIRE ond CYCLONE FENCE .. COLUMBIA-GENEVA STEIL .. 
CONSOLIDATED WESTERN STEEL..GERRARD STEEL STRAPPING. NATIONAL TUBE
L WELL SUPPLY. .TENNESSEE COAL & IRON.. UNITED STATES STEEL PRODUCTS .. UNITED 
STATES S TEE L SUPPLY.. Division. g/I UNITED STATES STEEL COMPANY, PITTSBURGH
GUNNISON HOMES, INC • UNION SUPPLY COMPANY • UNITED STATES STEEL f-XuOR1 
COMPANY • UNIVERSAL ATLAS CEMENT COMPANY
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'87 Mr. Oscar Baur, M.E., passed
away January 23, 1952, at the
hotel in Miami Beach, Florida, where
he and Mrs. Baur were spending the
winter.
Mr. Baur was born September 9,
1867, on Wabash Avenue, just west
of Seventh Street. He was raised
in Terre Haute, where his father
operated a drug store at the corner of
Seventh and Wabash.
After graduating from Rose, Mr.
Baur became a draftsman with E.P.
Allis and Company Reliance Works
at Milwaukee, Wisconsin, staying
there until June 1888. From July
until November of that year, he
served with the Liquid Garb onic
Company of Milwaukee. For the
next three years he left the engineer-
ing field and operated an orange
plantation at Tallahassee, Florida.
From 1892 until just before World
War I, he was associated with his
brother, Jacob Baur, in the Liquid
Carbonic Corporation of Chicago.
He built up a fortune and retired
from active business life, making
a trip to Europe.
Being in Europe when the war
broke out, he returned home and
then went to Indianapolis and pur-
chased the Broad Ripple Amusement
Park. Following this, he founded
the Baur Tack Company, the Indian-
apolis Carbonic Gas Company, and
the Baur Reality Company.
Mr. Baur was widely known for his
philanthropies, and Rose was one of
his more active interests. While he
was in Chicago, Mr. Baur became
quite active in the Chicago Rose
Tech Club. He continued his ac-
tivity, and in 1935 he was president
of the Alumni Association. Elected
to the Board of Managers as an
alumni representative in 1943, he be-
came a life member in 1945. The
Honorary Degree of Doctor of En-
gineering was conferred upon him
in 1950.
By Chris Scharpenberg, sr., m.e.
William Scharpenberg, fresh.
Oscar Baur, '87
Mr. Baur graduated from Rose
at the age of 19, which was very
young for college graduates then,
and much younger than the average
graduate today. He was the last
living member of his class, and had
the distinction of being the senior
alumnus of Rose.
Mr. Baur is survived by his widow,
Mrs. Lilith Baur, his son, Edward
Baur, two grandchildren, and two
sisters.
'99 Word has been received that
Harvey G. Kittredge has passed
away. He was the president of The
Kay and Ess Company of Dayton,
Ohio.
' 18 Frederick G. Klatte, M.E.,
died December 24, 1951, at his
home in Kalamazoo, Michigan. After
serving in England and France dur-
ing World War I, Mr. Klatte worked
at the Mitchell Motor Company from
1920 to 1923. From 1923 until his
death, Mr. Klatte was employed by
the Checker Cab Manufacturing Cor-
poration, culminating his service as
Assistant Engineer.
Surviving are Mrs. Klatte, a
daughter Helen, and a son Earl.
'27 Earl W. Cunningham, E.E., has
been named General Manager
of the General Electric Company's
Industrial Heating Department in
Schenectady, New York.
Mr. Cunningham became acting
manager of the Industrial Heating
Department in April, 1951, when the
previous manager was asked to be
an advisor to the National Produc-
tion Authority.
A native of Linton, Indiana, Mr.
Cunningham joined General Electric
as a student on the Test Course when
he graduated from Rose. Two years
later, he entered the Industrial
Heating Division as a proposition
engineer. In 1936, he became an in-
dustrial heating specialist in the G.E.
Detroit Office.
In 1948, Mr. Cunningham returned
to Schenectady to become manager
of engineering of the Industrial Heat-
ing Department, and two years. later
he became assistant to the manager
of manufacturing of the Controls Di-
visions. He held this post until his
appointment as acting manager of
the department in 1951.
'29 Lafe Stewart, C.E., chief en-
gineer for the Maumee Collier-
ies Company, has gone to Dakar,
French West Africa. The purpose
of the trip is to inspect iron mining
properties of the Sierra Leone De-
velopment Company in the African
interior.
En route home, Mr. Stewart will
fly to Lisbon and spend a few days
in Portugal before returning to the
United States.
'35 Lt. Col. Earle B. Butler, C.E.,
is the commander of the 83rd
Engineer Construction Battalion,
now in Captieux, France. The bat-
talion has completed successfully an
urgent drainage project at Captieux.
'50 Denzil L. Hammond, M.E.,
married Miss Wilma Jean
Beautler of Martinsville, Illinois, on
June 30, 1951. Lt. Hammond,
U.S.A.F., is now stationed at Sandia
Base, New Mexico.
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Where engineering and
pioneering go together!
Operator inspects a grid blank.
The grid controls the flow of
power through the tiny elec-
tron tube which is the heart
of radio relay.Western Electric
engineers designed machines
to wind wire .0003 inch in
diameter on the grid at 1000
turns per inch—spaced exactly
.0007 inch apart.
The transmitter-receiver bay unit being worked on by a Western Electric tester,
Is part of the complex equipment installed in the Bell System's coast-to-coast
microwave relay towers. Special testing equipment is at the left.
oMpLETION last Fall of the Bell Tele-
phone System's coast-to-coast radio
relay route climaxed a production feat
that involved doing many things never
done before.
The engineers at Western Electric—
manufacturing unit of the Bell System—
were treading on uncharted ground
when they tackled the challenging job of
making the highly complex equipment.
This radio relay equipment — which
transmits telephone and television sig-
nals at a carrier frequency of four thou-
sand megacycles per second — called for
many components never made before and
for which no machinery, no tools, no as-
sembly processes were known. Some
components required almost unbeliev-
ably tiny parts—and fantastically small
tolerances.
Manufacturing facilities and tech-
niques had to be developed to assemble
and wire the complicated equipment
which receives signals having less than
1/10 millionth of the power of an ordi-
nary flashlight bulb—at frequencies ten
times as high as those used in television
sets—amplifies these signals 10 million-
fold and transmits them to the next
tower some 30 miles away.
Finally, Western's engineers were re-
sponsible for installing the equipment in
107 towers across the nation.
In all phases of this job, engineers of
varied skills worked closely together as
a team which just wouldn't be stopped
merely because "it hadn't been done be-
fore." That's typical of work at Western
Electric—where engineering and pio-
neering go together.
Wegrern Electric





On Sunday, February 3, "Sher-
lock" Forsaith noticed that the' Theta
Kappa sign in front of the house was
missing. He quickly took plaster
casts of footprints in the mud and
then unleashed bloodhounds "Doo-
dles" Weaver and "Turk" Lamb. We
expect to have the sign back on the
hinges shortly.
Jack Fare11 was recently installed
as house manager after John Barco
retired. John was an excellent asset
to the chapter while in office. Fare11
supposedly has a new system for
keeping the house clean and he has
promised to walk lightly but carry
a big stick. Watch your purse
strings men!
Theta Kappa recently suffered
severely from the loss of three fine
men: John Barco, Dick Sage, and
Abe Samuels.
Congratulations from Theta Kappa
to Chris Paris who was pledged last
month and to two young gentlemen,
Bob Failing and Tom Reifenberg,
who announced their engagements
recently. Bob is betrothed to Miss
Marlene Scheiner of Oak Park, Illi-
nois, and Tom is engaged to Miss
Marg Korb of Evansville, Indiana.
Upon returning from the between
semester's vacation, many of the
members donated a pint of blood to
the Red Closs. This supreme sacri-
fice almost proved fatal to Ron Smith
and Howard Pedigo. Al Thomas,
who is giving his blood on the in-
stallment plan, will return in a few
months in an attempt to complete
filling the bottle.
Theta Xi
Due to the ordeal of finals, Kappa
chapter this month had little in the
way of planned activities. The key-
note around 1701 Chestnut was study,
and the watch-word was quiet. After
the last exam was handed in, the
brothers all retired gracefully to
await their respective dooms.
During the ensuing vacation be-
tween terms, the brothers who could
still stand, redecorated the lower
floor of the house concentrating on
refinishing the floors. Brother Grif-
fiths was the ram-rod on this stint.
The officers elected in January
were installed and assumed the duties
of running the chapter. Some con-
cern was registered by these officers
over the fact that local officials did
not call on the Kappa chapter Fire
and Flood Control Unit during the
recent high water.
Congratulations to "Duke.' Cod-
dington on his engagement; also to
"Silent Joe" Turpen who has re-
plenished Kappa chapter's cigar
supply.
Alpha Tau Omega
The ATO cagers provedto be quite
a sturdy "bunch" in their first ap-
pearance of the season at Rose's field
house. The word "bunch.' might in-
fer that there were quite a few
who showed up to play, but at game
time there were five ATO's dressed
and ready to go. The game was
played against the junior varsity and
the Alpha Taus came out on top with
a final score of 35-21. The first,
second, third, etc., teams were com-
posed of Gary Stoker and Bob Miller,
forwards; Don McCune, center; Jim
Matthews and "Ole Man" Brunner,
guards. "Matty" led the scoring
column by turning in a creditable 14
points; "Stoke" and McCune fol-
lowed with 7 each; Miller dropped 4
points; and Brunner pumped 3
through the netting. Ron, you weren't
tired after the game, were you? A
little side note: —J. Matthews' show-
ing won him a place on the Rose
varsity team although Jim hasn't
been considering basketball too seri-
ously; he's strictly a baseball man.
The house was given a thorough
going over at the beginning of the
new term in preparation for rush.
The upstairs hall was painted, new
asphalt tile was laid on the floor, and
the woodwork was enameled—thanks
to the cooperation of all the actives.
A few other minor repairs were made
also. All of these improvements
have come about through the cour-
tesy of the Alumni Association.
Another State Day convention of
Province XVII has passed without
too many casualties. On Saturday,
February 23, the ATO's of the seven
colleges in this province met at the
Claypool Hotel in Indianapolis. A
singing competition among the chap-
ters was held immediately following
the evening banquet. Later a semi-
formal dance was well attended in
the hotel ballroom. Once again,
State Day was an occasion not to
be soon forgotten. Right, Harris?
Post script to the last edition of
the news—David Leeds has an-
nounced his giving of a diamond ring.
The recipient?—Miss Norma Lee
Schmalhausen. (That's right, she's
the same girl he pinned recently).
Best of everything to a swell couple.
Sigma Nu
A stag held on Jan. 30 helped the
brothers of Beta Upsilon to welcome
in the new semester. Films of marine
action in the Okinawa Invasion and
of Korea were shown by marine re-
cruting Sergeant Christianson. After
the films the sergeant gave an inter-
estir g talk concerning marine action
in Korea. This was followed by tall
stories by "Blood and Guts" Voelker,
e.g. "the relative merits of foxholes
dug in frozen crab grass"; cards, and
(burp!) refreshments.
Activities around the house were
slightly curtailed during the month of
January due to finals; however,
several social events have been
planned for the ensuing semester.
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Into your home, through the
miracle of television, comes a
new world of entertainment,
news, education, and sports.
They can still go out
while staying home
Now "homebodies" who seldom leave their
neighborhoods can view programs from
distant cities—with all the comforts of
home. Drama, comedy and variety shows
are brought into the living room. Sports,
news events as they happen can be
viewed by all. Now television is open
coast to coast. . . Those in the East may
look in on the West, and the West may
look in on the East.
Television is enjoyed in more than 15
million homes, as a result of research at the
David Sarnoff Research Center of RCA at
Princeton, N. J. Today's image orthicon TV
camera was perfected there. Dr. Vladimir K.
Zworykin of RCA developed the kinescope—
which is the screen of television receivers.
And RCA scientists have also perfected elec-
tron tubes, circuits, sound systems, phos-
phors, and antennas to make television part
of everyday life.
The development of modern all-electronic tele-
vision is only one example of RCA research at
work. This leadership assures you high quality
performance from any product or service of
RCA and RCA Victor.
See the latest wonders of radio, television, and elec-
tronics at RCA Exhibition Hall, 36 West 49th St.,
New York. Admission is free. Radio Corporation of
America, Radio City, New York 20, New York.
CONTINUE YOUR EDUCATION
WITH PAY—AT RCA
Graduate Electrical Engineers: RCA
Victor—one of the world's foremost manu-
facturers of radio and electronic products
—offers you opportunity to gain valuable,
well-rounded training and experience at
a good salary with opportunities for ad-
vancement. Here are only five of the many
projects which offer unusual promise:
• Development and design of radio re-
ceivers ( including broadcast, short-wave
and FM circuits, television, and phono-
graph combinations).
• Advanced development and design of
AM and FM broadcast transmitters, R-F
induction heating, mobile communications
equipment, relay systems.
• Design of component parts such as
coils, loudspeakers, capacitors.
• Development and design of new re-
cording and producing methods.
• Design of receiving, power, cathode
ray, gas and photo tubes.
Write today to College Relations Divi-
sion, RCA Victor, Camden, New Jersey.
Also many opportunities for Mechanical
and Chemical Engineers and Physicists.
ItALPF0 CORPORA 770W of AMERfCA
Work/ Leader Radio —t-5f th7a/evon
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You are cordially invited to visit Rose Polytechnic Institute during the
present school year to learn more about your college entrance and the engineer-
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MANY OF THE difficulties of severe operation have
been corrected or eliminated through new "heavy
duty" lubricants. "Hot engine sludge" in hard-
working equipment like this bulldozer is greatly
reduced. Buses, heavy contractors' equipment, tur-
bines, diesel locomotives, marine engines, and many
other types of engine, whether gasoline or diesel,
require fewer overhauls. These advances made since
the war have been mainly due to the work in addi-
tives by research and development people.
How Chemistry adds to Lubricants...
Multiplies "Heavy Duty" Efficiency
AJTOMOTIVE engine life and performanceunder severe conditions have been greatly
improved in recent years both because of prog-
ress in equipment design and advances in fuels
and lubricants.
The automotive and petroleum industries have
overcome the problems of "hot engine sludge,"
or high-temperature deposits and varnishes col-
lecting on vital parts—through chemical research
that has led to both better refining methods
and development of additives that have elim-
inated these difficulties.
The new additives have a triple role. They
improve oil stability through inhibiting oxida-
tion. They prevent bearing corrosion. And,
through their detergent action, they eliminate
deposits from fuel or other sources—thus supple-
menting improved refining methods.
Many companies, both automotive and petro-
leum, have contributed to the development of
the new additives through both co-operative and
independent research and experiment. And the
research and development men of Standard Oil
have had a major share in the improvement of
lubricants for "heavy duty" service.
Intensive research to develop even better addi-
tives goes forward at our Whiting laboratories.
Here is a challenging opportunity for young men
with advanced training in chemistry and engi-
neering. In projects devoted to additives, they
can have a part in petroleum progress that will
strengthen national production and military pre-
paredness wherever severe engine service requires
"heavy duty" lubricating oils.
Standard Oil Company
910 South Michigcn Chicago 80, Illinois
STAN DAR D
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such a film it is common practice
to employ a nickel or copper grid
located at the specimen plane in Fig.
4. This grid is essentially a 200 mesh
screen 1/8 inch in diameter.
The specimen itself must be dried
to free it from all moisture which
might show up on the photographs.
Since the microscope tube must be
maintained at a high vacuum, the
specimen must not be affected by the
absence of air. It must also be
capable of withstanding a certain
amount of electron bombardment and
heating. Because of these limita-
tions, no method for examining living
organisms has been developed.
To study the surface structure of
metals that are too thick to be
studied directly, an impression is
made on one side of a thin film of
formvar which can be examined
readily with the standard transmis-
sion type microscope.
Applications
The electron microscope is of
great scientific and industrial im-
portance in bridging the gap be-
tween the lattice separation in
crystals, which are a few Angstrom
units in length, and larger structures
of the order of a micron in size which
can already be observed by the light
microscope. The electron microscope
has found wide application in the
fields of biological, chemical and
metallurgical research, in the oil and
soap industries, the rubber and tex-
tile industries, and the pigments and
paint industries.
Before the advent of the electron
microscope, most viruses were be-
yond the range of observation, but
recently many viruses, including that
of influenza, have been observed for
the first time with the electron micro-
scope. The role of the electron micro-
scope in the study of bacteria and
protozoa is somewhat different from
that in virus research. These bac-
teria and protozoa are of sufficient
size to be observed directly with the
light microscope. The function of the
electron microscope is to obtain a
• There's a K&E slide rule for every purpose. Whether designed
to meet the modest needs of the beginner or the exacting require-
ments of professionals, all K&E rules feature "built in" accuracy
and reflect the skill and craftsmanship of America's most experi-
enced slide rule manufacturer.
KEUFFEL & ESSER CO.
CST. 16E7
NEW YORK • HOBOKEN, N. 1.







more detailed analysis of their
structure and the role which the dif-
ferent parts play in bacterial reac-
tions. Fig. 5 is a micrograph of a
bacterium (Bacillus proteus) show-
ing the minute detail visible in an
electron microscope. The wavy
threads which are only 6 10 of a
millionth of an inch thick are con-
sidered to be the organs of locomo-
tion of the organism. These threads
and the internal structure are com-
pletely invisible in a light micro-
scope.
In chemical research, the electron
microscope is used to measure direct-
ly the molecular structure of crystals
and to examine on the molecular level
many of the fundamental questions
of crystal growth and dissolution.
It has been used in the examina-
tion of industrial greases. The pro-
perties of the grease which are of
commercial importance depend in
part on the form and mode of ag-
gregation of the base particles — a
high proportion of which are too
small to be resolved in the light
microscope. Fig. 6 shows the rope-
like structure of a calcium base
grease, which had not been even
suspected before the use of the elec-
tron microscope. The changes in the
shape of these particles can be fol-
lowed during the process of manu-
facture of the grease, and the effects
of thermal and mechanical treat-
ment can be studied.
An examination of rubber latex
has revealed distinct differences be-
tween natural and synthetic rubber.
The synthetic material consists of
particles ranging in size from 200 A'
to 1800 A' with an average of 600
A°. The particles in natural rubber
latex range from 1000 A° to 40,000
A° with an average of 30,000 A°.
These vast differences help to ex-
plain why synthetic rubber requires
different handling from natural
rubber.
This constitutes only a glimmer of
the vast strides that have been made
in industry and in research with the
electron microscope. Nevertheless,
it is evident that, in its few years
of use, the instrument has left its
imprint on many branches of applied
science.
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how dry.
Paint protects steel. Better if
ime-coated surface is dehydrated.
The Oxyacetylene Flame burns
out moisture ...paint clings
closer — lasts longer.
af the frontier iprogress you'll find
Wet as a bathing suit ... dry as a fire. Carbide ... and Acetylene
are the chemical blocks upon which today's miracle products are
built. Combined with oxygen they form one of the world's most
versatile teams for cutting, welding and conditioning metals.
Carbide ... and Acetylene are just two of the many products of
the Air Reduction corporate family ... a group that contributes
to practically every phase of American life — and industry ...
serving such diversified activities as medical therapy and soft drink
carbonation ... flame cleaning and synthetics.
In fact, wherever progress is racing ahead to new frontiers, you
find an Air Reduction Product.
AIRCO AIR REDUCTION COMPANY, INCORPORATED
bow viiefi
Today, Limestone . . . processed
to Carbide; then Acetylene
produces plastics . . . synthetic
rubber for bathing suits . . . tires
... garden hose.
Divisions of Air Reduction Compony, Incorporated,
AIR REDUCTION SALES COMPANY, AIR
REDUCTION PACIFIC COMPANY, AIR RE-
DUCTION MAGNOLIA COMPANY...Indus-
trial Gases, Welding and Cutting Equipment
• AIRCO EQUIPMENT MANUFACTURING
DIVISION • NATIONAL CARBIDE COM-
PANY. Calcium Carbide • OHIOCHEMI-
CAL & SURGICAL EQUIPMENT CO.,
OHIO CHEMICAL PACIFIC COMPANY .. .
Medical Gases — Apparatus — Hospital
Equipment • PURE CARBONIC COMPANY
... Carbonic Gas and "Dry-Ice" • AIRCO
COMPANY INTERNATIONAL . . Export •
AIR REDUCTION CHEMICAL COMPANY
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crude light oil gases and steam pass
off to be condensed and later sepa-
rated, leaving the wash-oil ready for
reuse.
The remaining gas contains only
fuel gas and hydrogen sulfide, which
is removed in a third set of scrub-
bing towers by a spray of sodium
carbonate solution. After this re-
action—where hydrogen sulfide and
sodium carbonate react to form
sodium bicarbonate and sodium hy-
drogen sulfide, air is bubbled thru
a solution of the products and the
hydrogen sulfide is driven off. The
fuel gas that remains is pumped to
the pressure rooms for use in the
plant and also some of it is sent to
nearby cities.
In the average coke plant approxi-
mately 1300 gallons of crude light
oil are recovered each day from the
continuous process of making coke.
This mixture is separated into ben-
zol, toluol, xylol (trade names for
benzene CIL, toluene C.I-LCH,, and
xylene CH,C.H;CH.), solvent naph-
tha, and naphthalene. The steam
used in separating the crude oil
passes in liquid form to a still where
the solution is subjected to an excess
of concentrated sulfuric acid for re-
moval of impurities and later to
sodium hydroxide as a neuralizer.
Then, by fractional distillation, sol-
vent naptha and naphthalene are col-
lected separately.
In a third distillation, benzol is
boiled off at 80.4 degrees Celsius,
collected and condensed, and toluol
at 110.4 degrees Celsius. A speci-
fied range of two degrees variation in
the boiling points is allowed. Xylol
boils off at from 130 to 155 degrees
Celsius and is collected and con-
densed. Benzol is used in the manu-
facture of rubber, motor fuel, paints,
kirlay "Western" chrome-clad
steel tape—accurate, durable
Tough, narrow (one-quarter inch)
steel line. Easy-to-read chrome-clad finish,
has jet black markings on chrome-white background.
Line is extra heavy (.020" before multiple plating).
Marked 10ths and 100ths ft., or feet, inches and 8ths.
An especially durable tape mounted on a sturdy frame
with extra long, self locking, winding device and hardwood
carrying handle. Furnished with 2 leather thongs.
BUY LIPKIN TAPES, RULES, PRECISION TOOLS
at your Technical Supply House
THE LUFKIN RULE CO. • SAGINAW, MICHIGAN




explosives, and in the recovery of
carbonic acid. Xylol is used in
making varnish and lacquers, toluol
is used in making paints and is found
in tri-nitro-toluene.
The approximate yields from each
2000 lbs. of coal are:
I. Involatile matter (coke)-75',4,
or 1500 pounds
II. Volatile matter-25' ;
A. Tar-8 to 10 gallons
B. Ammonia-20 to 27 pounds
when combined to make am-
monium sulfate
C. Fuel gas-10,000 to 12,000
cubic feet







I ... in the science of anti-friction
Wheels turn faster and men work more efficiently
in every industry because of anti-friction bearings.
And every industry knows and uses ansur Ball and
Roller Bearings.
This acceptance of at-_:s7 has been built on its abil-
ity to help put the right bearing in the right place.
SKF INDUSTRIES, INC., PHILADELPHIA 32, PA.
SICP
BAIL AND ROLLER BEARINGS
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We hired an engineer over Berlin
"The Boeing Flying Forts came through
a wall of flak and fighters that night to
hit Berlin right on the nose. They never
let us down—not then or on any of the
raids to come. I was proud to fly the old
Boeings. Now I'm prouder still to be on
the great engineering team that designs
the new ones."
Boeing engineers feel that way. And
they'd be honored to have you join
them as they pioneer in dramatic new
fields of aviation.
The steady growth of Boeing's Engi-
neering Division over the past 35 years
is an index of its stability. There's great
work to be done here in all phases of
aircraft design. Boeing engineers are
now working on such truly exciting
projects as the world's hottest jet bomb-
ers, the B-47 and the .B-52; on secret
guided missile programs, on the new
Boeing gas turbine engine and other
revolutionary developments.
At Boeing you'll find some of the
world's best research facilities and you'll
work with the men who have helped
establish Boeing's world leadership in
the fields of aviation research, design
and engineering.
You can live in the Pacific North-
west, at Seattle; or, if you prefer, you
can settle in the Midwest, at Boeing's
Wichita, Kansas, Division. Your in-
quiries will be referred to the plant of
your choice.
So plan now to build your career at
Boeing after graduation. Salaries are
good, and they grow as you grow. Boeing
has present and future openings for
experienced and junior aeronautical,
mechanical, electrical, civil, electronics,
acoustical, weights and tooling engi-
neers for design and research; for servo-
mechanism designers and analysts; for
physicists and mathematicians with ad-
vanced degrees.
For further information,
consult your Placement Office, or write:
JOHN C. SANDERS; Staff Engineer—Personnel
Boeing Airplane Company, Seattle 14, Washington
AiNSEEZAW
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Oil-Immersed Rectifier Tubes
Two high-voltage, oil-immersed
rectifier tubes set new standards of
compactness. Both are two-element
vacuum tubes. One is a 40-kv peak
inverse-voltage tube capable of 150
milliamperes average and 900 milli-
amperes peak current, but it is only
about the size of a tennis ball. It
is oil immersed, which is desirable
not only to keep the size down but
also to maintain the voltage break-
down strength and to reduce the
effect of rapid temperature and pres-
sure changes when carried aloft as
part of a radar set. The second recti-
fier, of similar construction, provides
125-kv (peak inverse) for heavy-
dust precipitation equipment. It is
rated at 300 ma average, and 1
ampere peak but is only 11 1/2 inches
long, and the tube portion only 4
inches in diameter. It is only about
one tenth as large as the air-cooled
variety.
Automatic Marine Pilot
A completely automatic marine
pilot system which unerringly fol-
lows any course it receives from a
human or automatic source has been
developed for the U. S. Navy by
engineers of the General Electric
Company.
Where a helmsman frequently
overcontrols the rudder in wind,
swells, or currents, the auto-pilot
follows its course with an average
variation of less than one-half of one
degree.
Because the rudder is moved less
often, some fuel savings should result
from the use of this equipment.
A second advantage is the almost
complete lack of maintenance re-
quired on the auto-pilot as compared
with other automatic steering sys-
tems. Primary reason for this is the
use of magnetic amplifiers, which
have proved to be extremely capable
of enduring the rigors of shipboard
use. Amplifiers are used to step up
NEW BROWN & SHARPE
HAND SCREW MACHINES
•1
Handle Short-Run Jobs More Profitably
Nos. 00, 0 and 2 Brown & Sharpe Hand Screw
Machines produce small-quantity bar-stock and sec-
ond-operation jobs with high economy and efficiency.
Write for detailed literature on these modern cost-
cutting machines which take stock from Nt" to 1"
diameter. Brown & Sharpe Mfg. Co., Providence 1,
Rhode Island, U.S.A.
BROWN & SHARPE
a small amount of power to a higher
level when it is needed.
The G. E. auto-pilot has several
operating highlights not found in
manual systems. These include:
1) An automatic compressor which
"trims" the ship when there is more
force or resistance on one side of
the vessel than on the other. This
keeps the vessel from taking a cir-
cular course when the majority of the
power comes from one side..
2) A weather adjustment which
may be set to minimize rudder action
in heavy seas, thereby cutting down
the stresses on the hull caused by
excessive rudder movement.
3) An override which permits the
helmsman to take the ship immedi-
ately from automatic operation in
emergencies.
4) An automatic turn compensator
which keeps the ship from maneuver-
ing past the desired compass head-
ing in completing a turn. Frequent-
ly, helmsmen find it difficult to stop
their vessels from turning past the
Concluded on page 32
TECHNIC SUBSCRIBERS
You can complete your Technic files and ease
the conscience of the Circulation Staff by checking
the issues you haven't received.
  October, '51
  November, '51
  December, '51
  January, '52
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Street 
City  Zone  State 
If you've moved since receiving your last Technic,
what was your old address?
Street 
City Zone  State 
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What's Happening at CRUCIBLE
about special shape type steel
Crucible special purpose steel
for type character application
The development of cold rolled special shape type steel is one
of Crucible's important contributions to the business machine
industry. A major part of the type characters used for the manu-
facture of typewriters are made from this special shape.
Here's the step-by-step process:
1. Cold rolled spe-
cial shape pro-
ducedbyCrucible.
3. The wings of




2. The type slug
cut from the sped.
a! shape material.
4. The type char-
acters are cold
swadged on the
solid edge of the
bent type slug.
 1CRUCIBLE
52 raw c7e4c& sthe6f.a4ea
5. The flash trim-







to the type bar.
The production of Crucible steel for this job is the result
of engineering and practical know-how combined with a
special method of manufacture to assure a homogeneous
microstructure for maximum forming properties, excel-
lent surface characteristics for good die life, and close
accuracy control for all dimensions of the shape.
The production of type steel requires the use of small
precision rolling mills equipped with shaped rolls and
operated by skilled workmen. During preliminary and
final inspection, shadowgraph equipment is constantly
used to check for size accuracy.
As a result of its outstanding quality, Crucible's special
shape type steel is constantly ill demand and used by
leading typewriter manufacturers.
Shadowgraph Operation:
Since micrometer measurements are im-
practical due to the shape, the shadowgraph
is used to measure shape and size ... mini-
mum and maximum tolerances. The shad-
owgraph is a projection, greatly magnified





If you have a requirement for special steels—check with
Crucible. Feel free to draw on the experience of our
metallurgists and engineers. Crucible Steel Company of
America, General Sales and Operating Offices, Oliver
Building, Pittsburgh, Pa.
first name in special purpose steels
Midland Works, Midland, Pa. • Spaulding Works, Harrison, N.J. • Park Works, Pittsburgh, Pa. • Spring Works, Pittsburgh, Pa.
National Drawn Works, East Liverpool, Ohio • Sanderson-Halcomb Works, Syracuse, N. Y. • Trent Tube Company, East Troy, Wisconsin
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desired point. This overcontrolling
factor, and resulting power waste, has
been eliminated with the auto-pilot.
The auto-pilot now being installed
on a Navy prototype destroyer, is
capable of being used on any type
vessel, Naval or commercial.
Gas Turbine Power Plant
Sale of the largest gas turbine-
generator yet ordered for the com-
mercial generation of electric power
was announced recently by the
Westinghouse Electric Corporation.
The unit, a 15,000-kilowatt ma-
chine, will be installed in the Bartles-
ville area of the Public Service Com-
pany of Oklahoma. Natural gas
from the Oklahoma field will pro-
vide the heat energy the new turbine
will convert into electrical power.
It is scheduled for delivery from the
Westinghouse Steam Division in
about three years.
The 700,000-pound turbo-generator
installation will consist of the gas
turbine as the primary source of
power, driving a hydrogen-cooled
generator. The gas turbine will com-
prise high and low pressure turbines
driving high and low pressure com-
pressors, respectively, with the high-
pressure turbine also connected to
drive the generator. Intercoolers will
reduce the temperature of the com-
pressed air between stages of com-
pression, and a regenerator will ap-
ply exhaust-gas heat to the air be-
fore it enters the combustor (com-
bustion chamber) to reduce consump-
tion of fuel.
The turbine will operate at a tem-
perature of 1350° F-300 degrees
higher than even the hottest steam
temperatures in use today in electric
generating stations, and about twice
PRINTING
ART WORK PHOTOSTAT COPIES
TERRE HAUTE ENGRAVING CO.





as high as the temperature of the
average steam generating plant.
Speed of the turbine will be 3600
r, p. m. At full load the compressors
will draw in seven and a half tons
of air every minute.
The high-temperature power-plant
is an outgrowth of 12 years of West-
inghouse research and development
work that has also led to design of
the world's most powerful production
turbojet aircraft engine and to con-
struction of a turbine-powered loco-
motive now on rail test.
Experimental industrial gas tur-
bines designed and built by Westing-
house have been under operation and
study at steam division headquarters,
and in commercial service in the
field for several years. A 2000-hp
unit yielded service data by driving
a compressor on a mid-western na-
tural gas pipe line: and other units
have been put through thousands of
hours of simulated service operation
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Hitting modern military targets
poses ever-new
engineering problems
Increasing emphasis in speed and mobility in modern
warfare intensifies the problem of destroying
the target — takes it out of the reach of manual ability
and into the realm of electronics. Electrical
and mechanical engineering — of the highest skill
and ingenuity — are required.
Since 1918, Arma Corporation has worked closely with
our Armed Forces and American Industry in
pioneering and developing equipment to solve such
problems. Today, Arma is in the forefront in
supplying these precision instruments for our nation's
defense, through techniques which tomorrow
can be widely applied.
This booklet — "Engineering at Arma" — describes in
detail the challenges of an engineering career at Arma.
It can open new horizons to you. Write today for your
copy to Engineering Division, Arma Corporation, 254 36th
Street, Brooklyn 32, N.Y.
ARNICA CORPOR A TION
254 36th Street, Brooklyn 32, N. Y.
SUBSIDIARY OF AMERICAN BOSCH CORPORATION
34 YEARS OF LEADERSHIP IN INSTRUMENTATION
QUALITY(041:41MI PRECISION
INSTRUMENT
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Continuous Quality
Continuous Price
SOME. UNCUt Atott...Tv 01 PHI COCA•COl• COMPANY IV
"The Terre Haute
Coca-Cola Bottling Co., Inc."
ANNETT — Practical Industrial
Electronics
Practical Explanations of How In-
dustrial Electronic Devices Operate
By F. A. ANNErr, Contributing Editor,
Power. 381 pp., 6 x 9, 381 illu.s $5.50
A practical guide to help operating en-
gineers and electricians install, operate,
and maintain electronic equipment. Grow-
ing out of a series of articles which
originally ran in Power magazine, the book
explains in easy stages what electrons are,
and describes the various types of electron
tubes and how they are applied as power
rectifiers, amplifiers, controllers, protec-
tive devices, and frequency changers in a
wide variety of circuits. The book in-
cludes valuable information on such mat-
ters as how electron tubes change a-c to
d-c ; how electronic relays, both instantane-
ous and time-delay, work: how oscillators
operate; electronic flame-failure devices;
electronic equipment connected with ad-
justable speed, such as variable-speed trans-
missions, magnetic drives, etc.: and many
other aspects of electronics.
This and any other book of a
technical nature may be ordered
through












-When You Say It With Flowers
Say It With Ours"
THE BLOSSOM SHOP
Gladys Cowan Pound
113 N. 7th Street Telephone C-382
TERRE HAUTE, INDIANA













CHICKEN & STEAK DINNERS
For Reservcrtions Phone C-8203
is 
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THE DU PONT
DIGEST
Ch. E's at Du Pont
The fields of research and development
invite ingenuity of the chemical engineer
Research and development work in
chemical engineering often overlap
at Du Pont, except where the re-
search is fundamental.
The chemical engineer occupied
with fundamental research is chiefly
concerned with basic studies of unit
operations and processes involving
reaction kinetics, thermodynamic
properties of fluids, high - pressure
techniques, equilibrium studies, heat
transfer and the like. Such studies
often lead to lower-cost manufactur-
ing processes. Some recent projects
in fundamental research have been:
1. A study of fluidized catalyst re-
action units including degree of fluid-
ation, temperature uniformity, cata-
lyst activity and life, and conversion
of feed gases.
2. Studies of the fundamental trans-
fer relations between phases, for in-
stance, gas and liquid, in reacting
materials.
Apart from the chemical engineers
engaged in fundamental research,
MEASURING pore-size distribution of porous
media used in filtration: Harold P. Grace,
B.S.Ch.E., Univ. of Pennsylvania '41; and
Nym K. Seward, B.S.Ch.E., Lehigh U. '47.
there are many groups working in
applied research and development.
In fact, this is the major part of the
chemical engineering work done at
Du Pont. Here are examples of the
literally hundreds of unusual prob-
lems they have solved:
1. Designing equipment for produc-
ing pure silicon at 1000°C. (Though
one of the starting compounds is
highly corrosive, only spectroscopic
traces of impurities can be tolerated.)
2. Developing a high-pressure liquid-
phase process to replace the stand-
ard dry method of producing sodium
azide formerly employed.
3. Designing a continuous flow, gas-
liquid reactor for use in making a
fiber intermediate under pressure.
4. Developing, from laboratory re-
search results, a process for large-
scale production of complex poly-
meric materials used in the manu-
facture of color photographic film.
These examples can only hint the
variety and originality of problems
INSPECTING a new type of high-pressure reactor:
Robert J. Stewart, B.S.Ch.E ., Rensselaer Poly-
technic Institute '50, and Henry Smithies,
.S.Ch.E., University of Michican
SEEKING new ways to coat plastic on wire:
Carl Hellman, B.S.Ch.E., Syracuse '50; and
J. M. McKelvey, Ph.D.Ch.E.,Washington'50.
SECOND OF A SERIES
constantly arising at Du Pont. They
indicate the challenge as well as the
broad opportunity awaiting the tal-
ents and ingenuity of the young
chemical engineer who wants a ca-
reer in research and development.
NEXT MONTH —The chemical engi-
neer's role in plant operation at Du Pont
will be discussed in the third article in
this series. Watch for it!
SEND FOR your copy of "The
Du Pont Company and the Col-
lege Graduate." Describes oppor-
tunities for men and women with
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BETTER THINGS FOR BETTER LIVING
. . . THROUGH CHEMISTRY
Entertaining, Informative — Listen to "Cavalcade of
America," Tuesday Nights, NBC Coast to Coast
STUDYING plate in stainless-steel tower used to
determine efficiency of designs: C. M. Gamel,
Jr., S.M.Ch.E., M.I.T. '48; and J. B. Jones,
M.S.Ch.E., University of Michigan '40.
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By John Voelker, jr. m.e.
John Simpson, jr. c.e., and Dick Bosshardt. fresh.
Two slightly inebriated privates
spotted a sidewalk astronomer with
a large telescope.
"Lesh look at the anti-aircraft
gun," said one.
As they watched, a star fell.
"Wow !" exclaimed the other,
"some shot !"
* * *
It was in the days of prohibition
and one of our state men was on
the trail of a noted bootlegger. The
detective followed the bootlegger to
a railroad station where he got on
a train bound for New York.
The bootlegger was carrying a
basket, and the state man, figuring
to catch him with the goods, sat
down beside him and eyed the
basket suspiciously. Soon a yellow
fluid began to seep from the basket,
and the detective, putting his finger
in it, tasted it, and turning to the
bootlegger said, "Scotch?"
"No," said the bootlegger, "Aire-
dale."
* * *
He who gets too big for his
britches will be exposed in the end.
* * *
An Arab furtively stepped on a
scale
Near the end of a lingering day
A counterfeit coin he dropped in
the slot
And silently stole a weigh.
* * *
Passing Punch Lines by "Voke"—
 The name is Daisy.
 No, the one next to it.
 belongs to the guy in back
of me.
 Say magnifique !
She: "When we get married I'm
going to cook, sew, darn your socks
and lay out your pipe and slippers.
What more can any man ask than
that?"
He: "Nothing, unless he is evil-
minded."
* * *
Her lips quivered as they ap-
proached mine. My whole frame
trembled as I looked into her eyes.
Her body shook with intensity as
our lips met, and my chin vibrated
and my body shuddered as I held
her, pulsating, close to me.
The moral. "Never kiss them in
a car with the engine running."
* * *
Daughter: "I took Jake into the
loving room last night, and—"
Mother: "That's living, dear."
Daughter: "You're telling me!"
* * *
Scotch Highlanders have the
habit of interjecting the personal
pronoun "he" after the noun, as in
"The King he has come." A Scotch
minister recently began his dis-
course thus:
"My friends, I take my text from
Peter, fifth chapter, and eighth
verse, 'The devil he goeth about
like a roaring lion, seeking whom
he may devour.' We will divide
our subject as follows: "Firstly
we'll try to ascertain who the devil
he was. Secondly, where the devil
he was going? Lastly, we shall
grapple with the heart of the ques-
tion, what the devil he was roaring
about."
Pete, the draftee, kept going
around the camp, picking up little
pieces of paper, examining them,
and saying, "That's not it.. .That's
not it. . .That's not it!" Then he'd
walk around mumbling to himself.
It went on for days until finally
an officer decided he must be crazy,
and took him up before the M.D.
It was explained that he went
around all day picking up pieces of
paper and muttering, "That's not
it!" The M.D. nodded agreement
that Pete was insane, all right, and
wrote out a discharge slip. As he
handed it to the officer, the draftee
grabbed it and cried, "That's it!"
"What in the heck are you do-
ing down there in the cellar?"
asked the puzzled rooster.
"Well, it it's any of your busi-
ness," replied the hen, "I'm lay-
ing in a supply of coal."
* * •
It is better to have loved and
lost than to go apartment hunting.
* * *
A beautiful girl was walking
along the sidewalk one evening on
her way to the movie. She noticed
a small bird laying at the side of
the walk with a broken wing. In-
stead of going to the movie she
took the bird home, bandaged it's
wing, and fed it. In a few weeks
the bird was well enough to fly
away.
Now lets see you guys find any-
thing dirty in that.
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Photography • • •
an able helper all
through engineering
In the laboratory, in the drafting room, on
the production line, photography has become
a most important tool. It records fleeting instru-
ment traces for study. It examines metal structure
through electron micrography, x-ray diffraction, and
microradiography.
The use of photography in engineering, business, and
industry is increasing steadily. This has led graduates in the
physical sciences and in engineering to find positions with
the Eastman Kodak Company. If you are interested, consult
your placement office about arranging an interview with
an Eastman representative, or write direct to Business and
Technical Personnel Department, Eastman Kodak Company,
Rochester 4, N. Y.
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These traces, provide helicopter engineers
with information about blade stresses during
flight. Strain gages pick up bending at
different locations. Photography with its
perfect memory catches the whole story
as fast as it happens.
FUNCTIONAL PHOTOGRAPHY
serves industrial, commercial, and scientific progress
The Program includcs assignments in machine operation and production functions.
Introducing
THE NEWEST MEMBER OF THE G-E TRAINING FAMILY
A Program for Developing Manufacturing Leaders
At General Electric, with its 200,000 products,
millions of dollars must be spent annually for ma-
terials alone . . . and more than 100,000 people in 119
plants comprise its manufacturing organization.
WHAT MANUFACTURING IS
Manufacturing comprises all the activities essential to
translating engineering designs into finished products.
This means that there are satisfying, rewarding careers
in manufacturing supervision and as technical specialists
in such important areas as purchasing, manufacturing
engineering, production, and wage rate work, and in the
specialized functions within each one. These include tech-
nical specialties: value analysis, materials handling, opera-
tion planning and methods analysis, inventory control, and
motion time study.
Men holding such jobs are finding them challenging
because of the skills, imagination, and understanding they
require . . . are finding them rewarding in professional
prestige and personal achievement.
AIMED AT THE NEED
To train men for such positions is the objective of the
GENERAL
Manufacturing Training Program, newest member of the
well-known group of comprehensive Company-wide train-
ing programs—Test, Chemistry and Metallurgy, Physics,
Business Training, and Advertising.
At the conclusion of the Program, members fit into
some phase of General Electric manufacturing, with their
on-the-job progress being carefully followed to assure the
most effective utilization of their skills. Recently, our
G-E manufacturing groups surveyed their future leader-
ship requirements. Within the next five years, their needs
for new leaders in direct supervision alone will exceed
1300 men!
OPPORTUNITY. . . AND YOU
If a career in manufacturing at General Electric interests
you—and if you have a technical education or a general
education with marked technical emphasis—talk with the
General Electric representative when he visits your
campus. Meanwhile, send for our booklet that describes
G-E manufacturing and the program in detail. Please
address your request to Dept. 283-23, General Electric
Company, Schenectady, N. Y. .
ELECTRIC
